Sleep-disordered breathing and cerebrovascular disease: a mechanistic approach.
The observations described in this article point to the existence of increased oxidative stress and systemic inflammation in sleep apnea and have paved the way for establishing sleep apnea as an independent risk factor for cardio- and cerebrovascular morbidities. The proposed course of events is summarized in Fig. 1. It is suggested that hypoxia/reoxygenation,characteristic of sleep apnea, promotes the formation of ROS, particularly during the reoxygenation period, and can be deleterious to cells and tissues. ROS, however, regulate the activation of critical transcription factors that are redox sensitive, resulting in increased expression of sets of genes that encode proteins essential to adaptation to hypoxia (via hypoxia inducible factor I [hypoxia inducible factor-la]). Yet, redox-sensitive transcription factors (NFKB and AP-1) that elicit inflammatory pathways also are activated, thereby affecting inflammatory and immune responses by promoting activation of endothelial cells, leukocytes, and platelets. These activated cells express adhesion molecules and proinflammatory cytokines that may lead to endothelial injury and dysfunction and consequently to the development of cardio- and cerebrovascular morbidities. These may be exaggerated in patients who have sleep apnea in response to the intermittent hypoxia.